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USE OF ALPHA-1 ANTITRYPSIN FOR THE PREPARATION OF 
MEDICAMENTS FOR THE TREATMENT OF FIBROMYALGIA 



DESCRIPTION 



The present invention relates to the use of Alpha-1 anti- 
trypsin (AAT) for the preparation of medicaments effective 
in the treatment of fibromyalgia (FM) . 

Fibromyalgia is a syndrome characterized by a clinical pic- 
ture of chronic generalized musculoskeletal pain of non- 
articular origin. According to the classification criteria 
of the American College of Rheumatology (ACR) (Wolfe F et 
al. Arthritis Rheum 1990; 33: 160-248) the two basic charac- 
teristics for diagnosing fibromyalgia are the presence of 
generalized pain lasting more than three months and abnormal 
sensitivity to digital pressure, with a force of approxi- 
mately 4 kg, at at least 11 out of 18 specific points called 
"tender points". In addition to pain, patients often present 
with other non-specific symptoms including fatigue aggra- 
vated by exertion, morning stiffness, sensations of tumefac- 
tion and morning stiffness in the hands, difficulty in get- 
ting to sleep and/or non-refreshing sleep, unexplained head- 
aches, hypersensitivity to changes in temperature, anxiety, 
irritable colon, etc. These symptoms aid diagnosis but are 
not included in the diagnostic criteria. In addition, ac- 
cording to the ACR, the presence of a second disorder does 
not exclude the diagnosis of FM. The usual laboratory stud- 
ies and imaging studies are generally negative or non- 
specific in respect of FM. 

The sociodemographic and clinical profile which appears in 
studies carried out on these patients shows that they are 
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usually women (in 80-90% of cases) with an average age rang- 
ing from 35 to 60 years, with an average time of suffering 
from the problem of pain ranging from 6 to 12 years, and 
with a history of experiences of therapeutic failures in 
achieving relief from their symptoms. 

Despite the rate of prevalence of the syndrome (from 1.5 to 
3% of the population of Europe and North America) and the 
psychological and social cost associated with suffering from 
it, no clear conclusions have been reached either with re- 
gard to its aetiology or with regard to its pharmacological 
treatment . 

Given the state of the art set out above, it is clear that 
there is a need to find medicaments effective in the treat- 
ment of fibromyalgia. 

In order to achieve that aim, the inventor undertook wide- 
ranging in-depth investigations and tests which led to the 
present invention which is based on the use of Alpha-1 anti- 
trypsin for the preparation of medicaments which have been 
found to be effective in the treatment of fibromyalgia. 

Alpha-1 antitrypsin (AAT) is a glycoprotein secreted in 
hepatocytes and normally present in the serum and in the ma- 
jority of tissues in high concentrations, where it acts as 
an inhibitor of serine proteases. Apart from its activity as 
an antiprotease, AAT could have an important anti- 
inflammatory biological function since it has an outstanding 
inhibitory capacity in respect of many inflammation media- 
tors and in respect of oxidant radicals (Brantly M. Am J 
Respir Cell Mol. Biol., 2002; 27: 652-654). 



AAT deficiency is an hereditary disorder which causes 
chronic obstructive pulmonary disease (COPD) , principally 
emphysema, in the early stages of adult life from 30-40 
years. The second, more frequent, manifestation is the dis- 
ease of the liver that can affect newborn babies, children 
and adults. Less frequent is an inflammatory disease of the 
skin called necrotizing panniculitis. 

There are currently on the market therapeutic AAT prepara- 
tions, normally obtained from human plasma, that have demon- 
strated the therapeutic usefulness thereof in the treatment 
of patients presenting with a deficiency of this protein. 

In the course of the investigations and tests carried out by 
the inventor, he surprisingly found that Alpha-1 antitrypsin 
can be used for the preparation of medicaments effective in 
the treatment of fibromyalgia, achieving the total disap- 
pearance of the symptomatology caused by that disorder when 
the medicaments containing Alpha-1 antitrypsin (AAT) are in- 
fused periodically. 

This finding is all the more surprising given that the novel 
therapeutic applications of the medicaments containing 
Alpha-1 antitrypsin, could not in any way be connected with 
the known applications of AAT which were based strictly on 
compensating for the natural deficiency which manifested it- 
self in the form of chronic obstructive pulmonary diseases 
(COPD) and inflammatory diseases of the skin in the form of 
panniculitis . 

Without the inventor wishing to feel limited to any hypothe- 
sis in respect of the manner in which the novel medicaments 
containing AAT manifest themselves in the treatment of fi- 
bromyalgia, in non-limiting manner, he has established the 



hypothesis that AAT plays an important role in the control 
of the inflammatory component of the connective tissue of 
the skeletal member responsible for the induction of pain 
and the physical limitation caused by fibromyalgia. 

In order to verify the effects, established experimentally, 
of the novel medicaments, the inventor carried out tests on 
humans, the details of which are set out in the following 
Examples . 

EXAMPLES 



Example 1: 

A female patient (patient 1) was diagnosed with FM: she pre- 
sented with 18/18 tender points and met the requirements for 
the disorder, and other pathologies which could have a symp- 
tomatology similar to fibromyalgia were ruled out. This pa- 
tient started therapy with intravenous infusions of AAT (60 
mg/kg per week) and, surprisingly, after 2-3 infusions of 
AAT, she experienced a progressive control of the symptoma- 
tology caused by FM, which was maintained while alternative 
treatment with AAT was carried out. Subsequently, she re- 
ceived alternative therapy only for specific periods of 
time, the therapy being withdrawn between those periods of 
time. During the periods in which she did not receive ther- 
apy with AAT, a gradual recurrence of the symptoms associ- 
ated with FM occurred, and there was a return to the basal 
situation at the end of 3-4 weeks after interrupting the 
treatment. When therapy with AAT was started again, the dis- 
appearance of the pain, the tiredness and the tender points 
occurred several times after 2-3 infusions of AAT. 
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Table 1 shows the levels of AAT (mg/dl) in the patient's se- 
rum, at its basal level, after the infusions of AAT, and be- 
fore the next infusion. 



Example 2: 

A female patient (patent 2) was diagnosed with FM: she pre- 
sented with 13/18 tender points and met the requirements for 
the disorder, and other pathologies which could have a symp- 
tomatology similar to fibromyalgia were ruled out. This pa- 
tient started therapy with intravenous infusions of AAT and, 
as in the previous case (Example 1), after 2-3 infusions of 
AAT, she experienced a progressive control of the symptoma- 
tology caused by FM which was maintained while alternative 
treatment with AAT was carried out. Subsequently, she re- 
ceived alternative therapy only intermittently for specific 
periods of time, the therapy being withdrawn between those 
periods of time. There was likewise a gradual recurrence of 
the symptoms associated with FM during the periods in which 
the patient was not receiving therapy with AAT. When the 
therapy was started again, the disappearance of the pain, 
the tiredness and the tender points was confirmed several 
times after 2-3 infusions of AAT. 

Table 1 shows the levels of AAT (mg/dl) in the patient's se- 
rum, at its basal level, after the infusion of AAT, and be- 
fore the next infusion. 



Example 3: 

Female patient 3 had been suffering from very severe FM 
since the age of 35 (1984), and she was also suffering from 
slight bronchial asthma with normal pulmonary function. Af- 
ter an exhaustive study, it was proposed that she should re- 



ceive compassionate treatment with commercial AAT and a pla- 
cebo (8 doses of product: AAT, and the same number of doses 
of placebo: physiological serum with vitamin B) in order to 
test the effect of the treatment on her FM. After signing an 
informed consent, the treatment was started with weekly in- 
fusions of AAT (60 mg/kg/week, for 8 consecutive weeks) . The 
patient initially presented with 18 tender points out of 18. 
From the start, a progressive improvement in the chronic 
pain and tiredness was observed and, from the 4 th dose of 
product, the disappearance of the 18 tender points together 
with a clear improvement in the clinical symptoms was ob- 
served. The patient, in the beginning, was incapable of car- 
rying out the basic activities of daily life, such as wash- 
ing herself or dressing, and required help from third par- 
ties to walk, etc. After the 4 th infusion, she recovered the 
lost functions again and the favourable situation was main- 
tained while the product was infused into her (2 months) . 
After the eighth dose, a switch was made to the infusion of 
placebo and after 10-12 days the patient experienced a clear 
reappearance of the generalized pain, and the reappearance 
of 18/18 tender points was observed. The questionnaires used 
to assess the impact of the process on the patient were the 
following: the Health Assessment Questionnaire, Spanish ver- 
sion (Esteve-Vives J, Battle-Gualda E, Reig A: Spanish Ver- 
sion of the Health Assessment Questionnaire: reliability, 
validity, and transcultural equivalency. J Rheumato 1993; 
20: 2115-2122); the FIQ (relating to the impact of fi- 
bromyalgia on the quality of life); the Hamilton Depression 
Scale (with 17 items) and the SCL-90 (Derogatis LR, Rickels 
K, Rock. The SCL-90 and the MMPI : a step in the validation 
of a new self-report scale. Br J Psychiatry 1976; 128: 280- 
289) . 
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Table 1 shows the levels of AAT 
rum, at its basal level, after 
fore the next infusion. 



(mg/dl) in the patient's se- 
the infusion of AAT, and be- 



Table 1 

Levels of AAT (mg/dl) in the serum of the three patients, 
monitored in respect of its basal level, after the infusion 
of AAT, and before the next infusion (7 days) . 





Basal AAT 


AAT 24 h 
after infusion 


AAT 7 days 
after infusion 


Patient 1 


43.8 ± 7.4 


356.3 ± 39.9 


71.0 ± 17.0 


Patient 2 


40.3 ± 6.9 


364.3 ± 13.7 


103. 8 ± 15. 6 


Patient 3 


93.1 ± 4.7 


502 ± 43.5 


209 ± 20.3 



Each of patients 1, 2, and 3 responded to AAT treatment with 
a diminishment or elimination of the symptoms of fibromyal- 
gia, e.g., generalized pain, tiredness, and tender points. 
The data of the Table demonstrate that patients 1 and 2 re- 
sponded to a treatment regimen wherein the serum AAT levels 
were increased at least about 8-fold over basal levels at 24 
hours following administration; whereas patient 3 experi- 
enced an increase of about 5-fold over basal levels. All 
three patients experienced about 100% increase in serum AAT 
over basal levels at 7 days following administration. 

It has therefore been demonstrated that, by means of the 
present invention, it is found that patients with FM can be 
treated effectively with medicaments prepared on the basis 
of AAT. These patients were probably affected by a chronic 
inflammatory process of the soft tissues. This inflammatory 
process could be the result of an abnormal imbalance between 
biological proinflammatory products (cytokines, proteases 
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and inflammatory mediators) and anti-inflammatory products 
(especially AAT) . The initial factor or agent that would 
trigger the inflammation is unknown but it could be an in- 
fectious agent (for example HCV, HBV, Enterovirus, Borrelia 
burgdorferi, Mycoplasma sp, etc.) or an autoimmune process 
(for example, erythematous lupus, rheumatoid arthritis, 
etc.). These would cause an abnormal expression of inflamma- 
tory cytokines. Hitherto unknown genetic, environmental and 
possibly hormonal factors could be involved in the clinical 
expression of FM. The cytokines released at the subcutaneous 
connective tissue would attract circulating leukocytes to 
the inflammatory focus and would activate tissue macrophages 
and fibroblasts. The activated cells would release other cy- 
tokines, proteases and proinflammatory mediators which would 
normally be controlled by the natural anti-inf lammatories 
(especially AAT) . However, if the load of the inflammatory 
mediators overcomes the anti-inflammatory defences (by ex- 
cessive production), an imbalance would be generated which 
would promote the development of an inflammation. This in- 
flammatory process would stimulate the nocireceptors of the 
skin which would send stimuli to the brain, and the stimu- 
lated cortex would generate a sensation of generalized pain. 
On the other hand, by the efferent reflex pathway, the nerve 
discharges would cause generalized spasm of the skeletal 
muscle and vasospasm which would be expressed in muscular 
fatigue and hyperalgesia. The remaining symptoms of FM would 
result from those principal events. 

The treatment of FM can be carried out with therapeutic con- 
centrates of AAT which are purified from human plasma or 
produced by recombinant or transgenic technology. Likewise, 
treatment is possible with plasma or other therapeutic prod- 
ucts that contain a sufficient amount of AAT to achieve a 
■ minimum dose . 
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As happens with other proteins, to obtain the expected ef- 
fect, it would not necessarily be necessary the presence of 
the complete Alpha-1 antitrypsin molecule. Therefore, for 
the treatment of FM, they might be useful molecules having a 
partial sequence of amino acids derived from the correspond- 
ing sequence of the Alpha-1 antitrypsin molecule. These 
molecules can be obtained by synthetic methods or by trans- 
genic or recombinant technology. 

For this treatment, it is reckoned that a dose equal to or 
greater than 6 mg of AAT/kg infused with a periodicity of 
from 3 to 31 days is sufficient. A preferred dosage of AAT 
is from 15 to 360 mg/kg infused with a periodicity of from 3 
to 31 days. A more preferred dosage is from 25 to 60 
mg/kgeach week or multiples of these amounts adjusted in 
function of the interval of time foreseen until the next 
dose, in a proportional manner. 

The present invention further provides a method of treating 
fibromyalgia comprising administering to a patient suffering 
from, or at risk of developing, fibromyalgia a therapeuti- 
cally effective amount of AAT in combination with one or 
more pharmaceutical^ inert carriers. Other embodiments in- 
volve the administration of at least about 6 mg/kg patient 
body mass. Depending on various factors, including the se- 
verity of the symptoms, the AAT can be administered in quan- 
tities of about 15 to about 360 mg/kg. In one embodiment, 
AAT is administered in quantities of between 25 and 60 mg/kg 
every week or multiples of these quantities adjusted accord- 
ing to the time interval foreseen until the next dose, in a 
proportional manner. 
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The treatment regimen of the invention includes repeated pe- 
riodic administration of AAT to effect a diminishment or 
elimination of the symptoms of fibromyalgia. One embodiment 
involves administration of AAT every 3 to 31 days. Another 
embodiment involves repeated administration of AAT every 7 
to 21 days. 

More particularly, the treatment regimens of the instant in- 
vention comprise administration of about 15 to about 360 mg 
AAT /kg patient body mass and repeating the administration at 
about 3 to 31 days. Another treatment regimen comprises ad- 
ministration of between 25 and 60 mg/kg each week or multi- 
ples of these quantities adjusted according to the time in- 
terval foreseen until the next dose, in a proportional man- 
ner . 

Alternatively, an effective treatment regimen can be con- 
structed' to achieve a desired serum AAT level (mg/dl) . For 
example, the data show that improvement in fibromyalgia 
symptoms is observed when sufficient AAT is administered to 
increase serum AAT level by about 100% over basal level at 
about 7 days following infusion. Thus, another embodiment 
involves a treatment regimen comprising administration of 
sufficient AAT to a symptomatic patient suffering from fi- 
bromyalgia as will increase the patient's AAT level by about 
100% at about 7 days following administration and repeating 
the administration at least once at about 3 to about 31 
days. Another such embodiment involves administration of 
sufficient AAT to a symptomatic patient suffering from fi- 
bromyalgia as will increase the patient 1 s AAT level by about 
100% at about 7 days following administration and repeating 
the administration at least once at about 7 to about 21 
days . 
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Similarly treatment regimens have been effective wherein AAT 
is administered to increase serum AAT levels about 5-fold 
over basal levels at 24 hours following administration. 
Thus, the present invention further affords a method of 
treatment comprising administering to a patient suffering 
from fibromyalgia a quantity of AAT as will produce serum 
AAT levels at least about 5-fold greater than basal levels 
at 24 hours following administration. Optionally, the ad- 
ministration is repeated one or more times at intervals of 
about 3 to 31 days; and may be repeated at intervals of 
about 7 to 21 days. In another embodiment, AAT is adminis- 
tered to increase serum AAT levels at least about 8-fold 
over basal levels at 24 hours following administration. 

In one embodiment, the AAT is administered by parenteral in- 
jection. When administered parenterally , the AAT is com- 
pounded as a solution or suspension in a pharmaceutical^ 
acceptable vehicle or carrier. Examples of suitable vehi- 
cles include: Water For Injection, Sterile Water For Injec- 
tion, and other aqueous vehicles (e.g., sodium chloride in- 
jection, Ringer's injection, dextrose injection, dextrose 
and sodium chloride injection, and lactated Ringer's injec- 
tion); water-miscible vehicles (e.g., ethyl alcohol, poly- 
ethylene alcohol, propylene glycol); and nonaqueous vehicles 
(e.g., corn oil, cottonseed oil, peanut oil, and sesame 
oil) . The need for and selection of other excipients, pre- 
servatives, buffers, biocides, and the like are within the 
skill of the ordinary practitioner and will depend on vari- 
ous factors including the route of administration, desired 
shelf-life, and storage and shipping conditions. 

Additionally, other processing steps can be employed that 
preserve, protect, or disinfect antitrypsin formulations. 
See, e.g., U.S. Patent No. 6,737,405 (describing stabilized 
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preparations of, e.g., antitrypsin, that can be pasteurized 
without loss of action or denaturation) ; and U.S. Patent No. 
4,440,679 (describing protein pasteurization method), both 
of which are incorporated herein by reference. 



